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APPLICATION FOR PLAN
(Instructions and informat

] U.8. DEPARTMENT OF AGRICULTURE
AGRICULTURAL MARKETING SERVICE
SCIENCE AND TECHNOLOGY - PLANT VARIETY PROTECTION OFFICE

T VARIETY PROTECTION CERTIFICATE

The following stalements are made In accordance wilh the Privacy Act of 1874 (5 LL.5.C, a52a} end
the Paperwork Reduction Act (PRA) of 19985,

#

plicatlon is required in order ta deternine ¥ a /J.'anf variety protection certificate is to be issued
U.S.C. 2421). Informalion is hald confidentia

untif certificate is Issued (7 U1.5.C. 2426},

1. NAME OF OWNER

ion collaction burden statement on reverse)

2. TEMPORARY DESIGNATION OR 3. VARIETY NAME

P S d I EXPERIMENTAL NAME
aragon ce Nnc.
& - Exp. 1511 ‘Home Run
4. ADDRESS (Slreet and No., or R.F.D. No., City, Stale, and ZIP Code, and Country) 5. TELEPHONE {include area code)
507 Abbott Street FVPO NUMBER
831-753-2100
Salinas, California 93901 :

6. FAX (include ares code) 2 @ @ 3 @ @ 2 @ @

831-753-1470

FILING DATE

7. IF THE OWNER NAMED IS NOT A "PERSON", GIVE FORM OF
ORGANIZATION {corporation, parinership, assoclation, efc.) -

Corporation

8. IF INCORPORATED, GIVE
STATE OF INCORPORATION

California

9. DATE OF INCORPORATION

March 7, 1994

ﬁprf[ 14, 7003

0. NAME AND ADDRESS OF OWNER REPRESENTATIVE(S}) YO SERVE IN THIS APPLICATION. {First person listed will receive alf papers)

FILING AND EXAMINATION
FEES:

. . . . #2705.00
Victor Helntzbergep President E s 2. G406
P. 0. Box 1906 1 1, Yftqfzeod
. . . R 2. Hfrafze0
Salinas, California 93902-1906 2 DATE {18 [2c0z2
|E CERTIFICATION FEE:
v
HEI~ g
DATE S’/ lo /s,
11. TELEPHONE {/nciude area code) 12, FAX (Include area cade) 13, E-MAIL 14, CROP KIND {Common Mame)

831-753-2100

831-753-1470

lettuceseed@aol.com

Lettuce

18, GENUS AND SPECIES NAME OF CROP

16. FAMILY NAME (Botanical)

17. 15 THE VARIETY A FIRST GENERATION
HYBRID?

Lactuca sativa L, Compositae £ ves & no
I8 18. CHECK APPROPRIATE BOX FOR EACH ATTACHMENT SUBMITTED {Follow instruclions on 18. DOES THE OWNER SPECIFY THAT SEED OF THIS VARIETY BE SCLD AS A CLASS OF
reversa) CERTIFIED SEED?  See Section 83(a) &f the Plant Variely Prolection Act) .
a. m Exhibi A. Origin and Breeding Hislory of the Variety D YESd (éfi "_ge.js", 3nswer items 20 [ﬂ NO (if “no”, go lo item 22)
an el
b. [{] Exhibit B. Stalementof Dislinciness
c [¥] Exhibit C, Objective Description of Variely 20. DOES THE OWNER SPECIFY THAT SEED OF THIS D YES g NO
Ex D. A D y th Ontional VARIETY BE LIMITED AS TO NUMBER OF CLASSES?
c. hibit D, Additional Description of the Variel iona
O Bk seip 'y (Optiana) I YES, WHICHCLASSES? [ FOUNDATION [ REGISTERED [] CERTIFIED
& [f] ExhibitE. Stalement of the Basis of he Owner's Ownership )
f. M Veucher Sample (2,500 viable uplreated seeds or, for tuber propagated varielies,
ffication that i, i will be d ited and maintalnad in an ved publ 21. DOES THE OWNER SPECIFY THAT SEED OF THIS NO
reposiagy) o (osua cults vl be deposited snd meintsined i an approved pubic VARIETY BE LIMITED AS T0 NUMSER OF SENERATIONSZ K
g. E Filiig and Examination Fee ($2,705), made payable to “Treasurer of the United IF YES, SPECIFY THE I:l FOUNDATION D REGISTERED D CERTIFIED
Slates” (Mail to tha Flant Variely Protection Office} NUMBER 1,2.3, sle. :
(I addltional explanation is necessary, please use the space indicatsd on the reversa.)
22, HAS THE VARIETY TQ(NCLUDENG ANY HARVESTED MATERIAL) OR A HYBRID PRODUCED 23. IS THE VARIETY OR ANY COMPONENT OF THE VARIETY PROTECTED BY INTELLECTUAL
FROM THIS VARIETY BEEN SOLD, DISPOSED OF, TRANSFERRED, OR USED IN THE U, 5. OR PROPERTY RIGHT (PLANT BREEDER'S RIGHT OR PATENT)?
OTHER COUNTRIES? '
i ves 1 wo ) o ves O wo
tF YES, YOU MUST PROVIEE THE DATE OF FIRST SALE, DISPOSITION, TRANSFER, OR USE IF YES, PLEASE GIVE COUNTRY, DATE OF FILING OR ISSUANCE AND ASSIGNED
FOR EACH COUNTRY AND THE CIRCUMSTANCES, (Pleasa use space indicated an reverse.} REFERENCE NUMBER. (Please use space indicated on reverse. )

24. The owners declare that a viable sample of basic seed of the variety will ba furmished with application and will be replenished upon request in aceordance with such regulations as may %gappﬁcable. or

for a tuber propagaled variety a lissue culty

The undersigned awner(s) isare) the ownar of lhls'sexu_aiiy reproduced
and is entilled to protection under the provisions of Seclion 42 ¢f the Plal

or tuber propagated plant variety,
nt Variety Protection ﬁm. Y

Owner(s) is{are} Informed that falsebrepresental}or herein can jecpardize pljolecliun and resultin penalties.

re will be deposited in a pubiic repository and maintained for the duralion of the certificate.

and believe(s) that the variely is new, distinel, uniform, and stable as reqﬁfred in Section 42,

SIGNATURE OF OWNER UMJ—QA}_&‘

SIGNATURE OF OWNER

NAME (Flease print or lypa}

Victor Heintzberger

NAME (Flease print or type}

CAPACITY OR TITLE

President

DATE

CAPACITY OR TITLE
March 31, 2003

DATE

]

S&T-4Tll_(-04-01) designed by the Plant Variety Prolection Office with WordPerfact 6.0a. Repiaces STD-470 (02-39) which is obsolete,

{See reverse far instructions and informalion colleclion burden statement)
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Paragon Seed, Inc.

Iceberg Lettuce Variety HOME RUN

Experimental Designation EXP 1511

\000 2.2.25.  Date of first sale : April 16, 2002
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Exhibit A

Breeding History ‘Home Run’

Home Run is the result of a hand pollinated cross made by Paragon Seed, Inc. personnel
in the San Joaguin Valley of California in 1997.

The female (receptor) parent was the breeding line ‘Px 37 ws’, which became the lettuce
variety Hallmark W (PVP #9900222). ‘Px 37 ws’ was selected for its excellent heading
ability, uniformity of type, tipburn resistance and corky root resistance (cor gene).

Seed color of ‘Px 37 ws’ is white (silver).

The male (pollen parent) selected for this cross was the breeding line ‘9602°. ‘9602’ was
developed and released in 1996 by Dr. Richard Michelmore and Oswaldo Ochoa at the
University of California at Davis in collaboration with Dr. Edward J. Ryder at the
USDA/ARS in Salinas, California. At the time of release, ‘9602’ contained the
designated downy mildew resistance factor R32 from Lactuca saligna L.J-81632 that
conferred resistance effective against all California isolates tested to date. Seed color of
‘9602’ is black.

Tn July, 1997, a hand pollinated cross was made between ‘Px 37 w/s’ and ‘9602°.

The cross was designated *3796°. F1 seed was harvested in August of 1997. Seeds of
the cross were germinated in petrie dishes on November 12, 1997 and transferred to five-
gallon pots for the purpose of seed production. Four plants survived winter greenhouse
production and seed was harvested in April, 1998. F2 seed was again germinated in
petrie dishes and transferred to transplant trays at the seedling stage. In early May, 1998,
as plants were in the first true leaf stages, cotyledons were sprayed with a suspension of
field harvested downy mildew spores and screened for downy mildew resistance. Plants
were grown in a germination chamber at a constant 20 degrees with sixteen hours of light
and eight hours of darkness. Plants were screened twice, once at ten days and again at
fourteen days post inoculation.

Fourteen seedlings were selected from each of four lines and screened as follows:

Ling Resistant  Susceptible
3796-1 9 4 2™ 3:1 segregation ratio
3796-2 14 0 |
3796-3 11 3 2= 31 segregation ratio
3796-4 13 1

Data on crosses 3796-1 and 3796-3 indicate that a single dominant allele confers mildew
resistance in 9602. However, 3796-2 and 3796-4 indicate a level of variability exists in
‘9602’ for mildew resistance as indicated in the notice of release by Dr. Michelmore.s
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Exhibit A
Breeding History
After screening, the downy mildew susceptible plants were removed and destroyed.

Resistant plants were transferred to Corcoran, California, transplanted, and grown to seed
maturity. Seed was harvested in August, 1998 as follows:

F> to F 3796-1- 1 bs
3796-1- 2 bs
3796-1- 3 bs
3796-1- 4 ws
3796-1- 5 bs
3796-1- 6 bs
3796-1- 7 bs
3796-1- 8 bs
3796-2- 1 bs
3796-2- 2 bs
3796-2 3 bs
3796-2- 4 bs
3796-2- 5 bs
3796-3- 1 bs
3796-3- 2 bs
3796-3- 3 bs
3796-3- 4 bs
3796-3- 5 bs
3796-3- 6 bs
3796-3- 7 bs
3796-3- 8 bs
3796-3- 9 ws
3796-3- 10 ws
3796-4- 1 bs
3796-4- 2 bs
3796-4- 3 bs
3796-4- 4 ws

In spring, summer, and fall trials in the Salinas Valley during the 1999 production season
the highest scoring line was 3796-1-5. The line appeared to have Corky Root Resistance,
was not susceptible to mildew in field trials whereas mildew susceptible control varieties
exhibited downy mildew. Selections of the 3796-1-5 lines were made during concurrent
seed production near Corcoran, California. In August of 1999, eleven single plant
selections were harvested as follows:

3796-1-5- §1,2,3,4,5,6,7,8,9,10,11}  (Seed color of all selections white seed)
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Exhibit A
Breeding History

In the summer of 2000, the decision was made to dig plants from two trials in the Salinas
Valley where conditions were optimal for evaluation of lines for corky root resistance
and downy mildew resistance. From these trials plants exhibiting desirable heading,
slow bolting, dark green color and resistance to field mildew and corky root were dug and
transplanted near Corcoran, California for seed production. Seed was harvested from
five plants as follows:

Breeding Line seed color
3796-1-5-11-11 ws
3796-1-3-11-12 w8
3796-1-5-11-13 ws
3796-1-5-11-J4 WS
3796-1-5-11-15 w3

Trials of the five selections were planted near King City, California in the spring,
summer, and fall of 2001. Preliminary results of trials were promising, and a composite
of 3796-1-5-11-J1 and 3796-1-5-11-J2 was used as stock seed to produce an experimental
crop of 1511W near Corcoran, California. (Note: a small increase was also made with
black seeded sister lines designated 1511B. This line was trialed and dropped in favor of
the 1511W line.) The seed of 1511W was harvested in August of 2001, and growouts
conducted in Yuma, Arizona in December of 2001. Growout evaluations were very
promising for uniformity to type, bolt tolerance, and tipburn resistance. No corky root or
downy mildew was noted in the desert trials. Trials were also conducted in the Salinas
Valley of California with this sced and results were very favorable for type, mildew
resistance, bolt tolerance, and corky root resistance as compared to Silverado, Durango,
and Sniper.

On April 16, 2002 the name Home Run was reserved with the United States Department
of Agriculture.

Home Run was developed by a hand pollinated cross followed by four generations of
single seed descent and three generations of mass selection.

Home Run has been observed for three generations of reproduction and during the seed
increase period and is stable and uniform. No variants were observed. Home Run is
Distinct, Uniform, and Stable for all traits as described in Exhibit C of this application.

Home Run is resistant to Lettuce Corky Root. Resistance to California strain CAl is
imparted by the (cor) gene.

Home Run is resistant to lettuce downy mildew (Bremia lactucae) California pathotypes
I, IIA, IIB, IIL, IV, V AND VL

| o
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Exhibit A

Breeding History ‘Home Run’

Hallmark W X 9602 1997
(cor), ws l (R 32, mo), bs
3796
1 2 3 4 1997 — 1998
1,2 bs 1-5bs 1-8 bs 1-3 bs
4 ws 9,10 ws 4 ws
5-8 bs
3796-1-5- (1-9 bs, 10 ws, 11 bs) 1999
3796-1-5-11-J1 ws (cor, R 32) 2000

3796-1-5-11-J2 ws (cor, R 32)

l

Exp. 1511 W {J1,72} M, 2001

l

Home Run {J1,J2} M 2002
(cor, R32, ws)

l

- Home Run {J1,J2} M; 2005
{cor, R32, ws)
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Lettuce Application No. 200300214 ‘Home Run’

Notes on R 32 and Dm 18 genes for Downy Mildew Resistance,

At the time the cross were made in 1997, there was confidence that the resistance factor
R32 from U.C. Davis would confer resistance to downy mildew not available in resistant
varieties with Dm 18. As we worked our way into the selection and disease screening
process, it became evident that the R32 factor presented inconsistencies. Samples of
mildew were sent to U.C. Davis for characterization with results that brought to attention
that isolates of downy mildew that overcame Dm 18 also overcame lines that were
released carrying resistance R32. Also, markers characteristic of lines carrying Dm 18
were also present in lines carrying R32. Multiple isolates have a paralle]l pattern of
reacttons on lines carrying Dm 18 and R 32 although reactions on Dm 18 may differ in
their reaction and there may be differences in intensity of sporulation. The conclusion
from U. C. Davis is that Dm 18 and R 32 seem to be functionally identical. This is
surprising as the two resistances were apparently derived from different species; Dm 18
was derived from L. serriola and R 32 from L. saligna. This appears to be a case of
independent introgression of the same resistance specificity multiple times.

Table One is from the Annual Report of the California Lettuce Research Board, April 1,

1999 through March 31, 2000.

Table 1. Vii‘uienée phenotypes of isolates used to characterize Dm18an

(CAlla) (CAIIb)

Isolate of B. Iacmcae

C83P24 C91D36 C93D14 C970592 C98G4RED C990706 (:9806_ C990776:"’-”-'5

‘Cultivar -~ Dm/ . 14,1}, 4,1518 15 4,16 4 [8-__:.. (O)E.'l. B
/Line  Rfactor 156,18 Avirulence phenotype S y
- Mariska® 18 = -n . n * * L v ’
ElDorado 18 ; . . . . ] e _1
Colorado . 18 - - * * + B T
UCes02  R32 . - ) R R . ek
Discovery  R37 - - - - - <R N
Cobham Green RO + + + + + + +

+ = profuse sporulation, susceptible reaction.

-=ne sporulatlon resistant reacuon n necros:s

* = gome sporulation, often delayed and associated with necrosis.
* This isolate sporulates as profusely as any California isolate on lines carrymg Dm]8 However
sporulation on DmJ/8 carry lines is never as profuse as on Cobham Green.

® Mariska may have additional genes.



Exhibit B

Statement of Distinctness Home Run

Home Run is a medium framed, medium headed crisphead type lettuce best adapted for
late spring, summer and early fall harvest in the coastal areas of California. Under
normal growing conditions, Home Run produces round, well shaped heads suitable for
wrap, naked pack, or processing. The textural quality of the head is very good, with
excellent creamy yellow internal color. Under warmer than normal growing conditions,
the core height may be slightly elongated. Under cooler than normal growing conditions,
head size may be small.

Home Run is unique in its combined resistance of the Corky Root (cor) gene (Hallmark
W) and the Lettuce Downy Mildew (R32/Dm18 gene) from the UC/USDA germplasm
release ‘9602°. The (cor) gene imparts Corky Root Resistance to California strain
CAl.

The R32/Dm18 gene resistance factor was derived from the breeding line 9602°;
however, ‘9602’ is not commercially acceptable due to susceptibility to tipburn, bolting,
and heading variability. The line was released by the UC/USDA in 1996 so that breeders
could introgress novel resistance genes into new varieties in an effort to help growers
genetically control Lettuce Downy Mildew and reduce the use of chemicals. Home Run
is resistant to lettuce downy mildew (Bremia lactucae) California pathotypes I, I1A, IIB,
IIL, IV, V, and VL

Home Run most closely resembles the variety Grand Slam, however, Home Run seed
color is white (silver), whereas the seed color of Grand Slam is black. Leaf color of
Home Run is 144B whereas the leaf color of Grand Slam is 144A based on color
comparisons using the Royal Horticultural Colour Chart in two or more locations over a
two year period.

To the knowledge of this breeder, the only other somewhat similar coastal crisphead
lettuce varieties with the (cor, Dm 18) genes are Durango and Telluride (Coastal Seed,
Inc.). Downy mildew resistance of these varieties was not derived from UC ‘9602°.

Durango {Coastal Seeds, inc,)

Seed color of Durango is tan. Seed color of Home Run is white (silver).
Leaf color of Durango is 143 A, whereas the leaf color of Home Run is 144B.

Telluride (Coastal Seeds, Inc.)

Seed of Telluride is tan. Seed color of Home Run is white (silver).
Leaf color of Telluride is 143B, whereas the leaf color of Home Run is 144B.

B
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US. DEFARTMENT OF AGRICULTURE EXHIBIT C

AGRICULTURALMARK‘TING SCERVICE
SCIENCE DIVISION
QBJECTIVE DESCRIPTION OF VARIETY
LETTUCE Lactuca sativa

NAME OF APPLICANT |5} FOR OFFICIAL USE ONLY
Paragon Seed, Inc. VPO RLMBER
;\—donzss {Street ond No. or R.F.D, No., Clty, State, and Z[P Code) - 7 2 gg @ 3 @ @g@ &
V VARIETY HMAME
P. 0. Box 1906 Home Run
Salinas, California 93901 EXPERIMENTAL DESIJIGNATION
Exp. 1511

Place numbecs in the boxes for the characters which best describe this variery. Measured data should be the mesn of an appropriate number {at least 10} of well
speced plants. Royal Horticul_tural Socisty or any recognized color standard may be used to determine plant colors,

Caoior System Ussd:

The location of the test area is:
Royal Horticultural Society

Salinas, California
3. PLANT TYPE: {Sea list of suggesiod check varieties page 4.)
01=Curniing/Leal 05-Great Lakes Group O9=Stem
mH 02=Butterhead 06=Vanguard Group 10=Latin
G 7 03=8Bibb 07=imperial Group 11=0THER-
 Q4=Cos or Romaine 0B«Eastern {ithaca} Group
COLOR LIGHT DORMANCY HEAT DORMANCY

2. SEED: .
1=White {Silver Gray)

2=Black {Gray Brown)

J=Brown (Amber)

3. COTYLEDON TO FOURTH LEAF STAGE: NOTE: Provide a color photogranh or photocopy of the fourth lasf from 20 day old seedling
' Qrown undar optimesl conditions,
SHAPE QF COTYLEDONS:

2=Intermediate
SHAPE OF FOURTH LEAF:

DDOY WV (

3 _ 4 5 8

1=Light Required
2= Light Not Reguired

1=Susceptible
2=No1t Susceptible

1=8road 3=Spatulate

1 2

LENGTH/WIDTH INDEX OF FOURTH LEAF: L/W x 10

7=Lobed -

APICAL MARGIN:

BASAL MARGIN:

1=Entire
2=Creanate/Gnawed
J=Finely Denrzte

d=Moderately Dentate
S=Coarsely Dentare
&=Incised

8=0THER ({apecify)

UNDULATION:

i=Ftat

2=Slight

J=Medium dwMarked

GREEN COLOR:

1=Yellow Green
2=Light Green

3=Medium Green
4=Dark Green

5=Blue Green J=Gray Green

6-Silver Green

ANTHOCYANIN:

5~QTHER fspecify)

=
HEHEE HEFPAE

DISTRIBUTION: T=Absent 3=Spotted
2=Margin Only 4=Throughout
CONCENTRATION: 1=Light 2Z=Moderate . 3~Intense
ROLLING: 1=Absent 2=Present
CUPPING: 1=Uncupped 2=5light 3=Markedly
REFLEXING: i=None 2=Apical Margin I=Lateral Margins C?

FORM LS47041
{9-86) .

: Formerly Form GR-470:1 which i obaolete

Page 1 01 4



4. MATURE -LEAVES fobserve horvest-malture outer legues):

NOTE: Provice color photo of harvest-mature lasves which sccuratety ghows color and margin chorecteristics.

MARGIN:

INCISION DEPTH:
{deepest penﬂu tion of th

S

I=Absent/Shallow (Dark Green 8oston}
& margin}

i
7}

%w‘&ﬁ&

2~Moderate (Vanguard)

00214

Ll

3=Ueep{Grear Lakes 659)

INDENTATIGN:

- 1=Entire (Cark Green Boston)

(finest divistons of the margin) 2=Shaltlowly Dentate {Great Lakes 55)

3=Dedply Dantate {Grea: Lakes 659)
4=Cranate {Vanguard}

5=OTHER {shectly)

UNDULATION OF THE
APICAL MARGIN:

1=Absent/Siight {Dark Green Boston)

2=Moderate [Vanguard)

3=Stwrong {Great Lakes 658}

GREEN COLOR:

tnVery Light Green {Bibb)
2=Light Green [Minetto}

I=Medium Green {Great Lakes)
4=0Dark Green {Vanguard)

5=Very Dark Green
6-0THER

DISTRIBUTION:

ANTHOCYANIN fgrown at or below 10 C):

1=Absent
2=Margin Only (Big Boston)

3=Spotted (Calif, Cream Butter}
4=Throughout {Prire Head}

5=0THER (specify)

CONCENTRATION:

1=Light (Iceberg)

2=Moderate (Prize Head)'

3=intense {Ruby)

SIZE:

t=Small

2=~Medium

3=large

GLOSSINESS:

+

t=Dull {Vangusrd)

2=Modearate {Salinas)

3=Glossy {Great Lakes)

3=Strong (Prize Head)

{opEEEe G DeEE

BLISTERING: T=Absent/Slight {Salinas) 2=Moderate {Vanguard}
LEAF THICKNESS: t=Thin 2=Intermediate 3=Thick
1 | TRICHOMES: 1-Absent (smooth) 2=Present {spiny}

5 PLANT fat market czazc. Ch' 4

. em This Vanery

SPREAD OF, FRA E EAVES.

mparbon vanery appropriate for this type.):

[4]0]cmHallmark w

(specify comparison vericty)

cm This Vanetv

HEAD DIAMETER markd trimmed

with gingle cap leaf):
{1 [8 ]cm Hallmark W

fapecify comparison variety}

i=Fiattened 3=Spherical S=Non-Heading
HEAD SHA?_EF.: o _ 2=Stightly Flattened da=Elongate 6=OTHER
HEADSIZECLASS. ; 1=Smalt 2=Medium 3=iarge

HEAD COUNT PER CARTON

HEAD WEIGHT :

¢ . This Vanew H?[TIT] g Hal1 mark W (specify compc.i"iso.n uc.zrl'el)'}
HEAD FIRMNESSi v Latvin | aVery Firm |
5. BUTT (bottam of maiket-trimmed head: .
GHAPE . :’.1"SIithlv Concave 2=Flat 3~Rcunded

t=Flattened {Salinas) 2»Moderstely Raised 3=Prominently Raised (Great

Lakes 559}
_ | 3 I 5,mm Hal lmark W : (u'p.t.'c"ilyicom'puri:bﬁ 'u&n’e{yf -
U4 fT 5_/ U 4 g, NOTE: First Watr, Date is the datwe 1060 [irst receives ‘adequate moirure
- . ’ ~ 1o germinaie, Thiscen and often does equsl the planunq cule
l ! 6! 3 Grand Slam . fapecify comparison variely}
R : ‘1=Very Slow JeMediym ‘GwVery Rapid
L 2 BOLTING C ASS - 2=Slow 4=Rapid :
. . - Helghl of mnture seud :talk . '
n . cm Thrs Varcetv 1' E]Ecm Grand Slam {specify comparison varlety)
i F(SR o BOLTING tont'd, on next pqo.o_ Peqe 2 of 4
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Spread ol Bolter Plant (ar widest point}:

em This Variety l4 l cm Grand S§1 am {epecify comparison variety )
BOLTER LEAVES: 1=51raight 1=Curved
MARGIN: 1*Entire 2~Dentate
COLOR: ™= Light Green 2=Megium Green 3=0ask Green

BOLTER HABIT:

TERMINAL
INFLORESCENCE: 1=Absent 2«Present
LATERAL SHOQTS: ) ]

fabove head} 1=Absent Z~Present
BASAL SIDE SHOOTS: 1«Absent 2=Present

NN H!!E ?

9. MATURITY (earlinesi of harvest-meture heod formation}:

NOTE: Cormplete this saction for ag least one MEON,

SEASON . | Apptic.)/ #of davs | Check LY #o61 days CHECK VARIETY &/
Sering g 18 910 Hallmark W
Summer 6 |4 | 6]ls Grand Slam
Fan 7 I6 ] [ I 7,7 J _Venus

| wincer 9 (4 9{6 | | Valley Queen

Give pianting date(s), and location(s): Pl ant harvest
Spring Greenfield, Ca. . 02-15-02 05-15-02
Summer Salinas, Ca. ' 05-30-02 08-02-02
Fal King City, Ca. 08-06-02 10-22-02
Winter Wellton, Arizona 10-01-02 01-05-03
1/ First water dete 10 harvest. 2/Fill in check variety name on the appropriste line_

10, ADAPTATION:
PRIMARY REGIONS OF ADAPTION (irested and proven adapred): [0=Not tested t=Not Adapred 2=Adapted)

Southwest (Calif., Ariz. desert) ' West Coast @ Northeast
@ Norihcentral . m Southeast D OTHER

SEASON: '

spring (sreso2linas, Santa Maria Ca. Fau(aresSAalinas, Santa Mawia, Ca.
SUmme,{arﬁalinas, Santa Maria Ca. @] Winter {area . ]

GREENHOUSE: O=Not tested 1=Not Adspted 2=Adapied

FE]

1 SOIL TYPE: 1=Mineral 2=Qrganic J=Bon

FORM L5-470-1 Page 3 ol
{9.26]
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11. OISEASES AND STRESS REACTIONS  (0=Not tasted; 1=Susceptible; 2-lnrermediste; 3=Retistant: 4-H:qh|§re§1:tar{t:

VIRUS

@Beet Wastarn Yallows

@] Letz, infectious Yallows

DOther Virus

INSECTS
@ Cabbage Loopers

Root Aphids
Green Peach Aphid
DOzheF {nsect

P!nk Rib
Russet Spotting

@Ruﬂv Brown Discoloration

0300214 —

5=Talerant}:

FUNGAL/BACTERIAL

G} Corky Root Rat (Pythium Roor Rot) california Ca1
DownvMIIdew(ﬂeces I,IIA,IIB,I];I,IV,V,VI

Powdery Mildew

Scleratinia Rot

Bacterial Soft Rot {Pseudomanas spp. & others)
Bourytis (Gray Mold)

[ Jorner

PHYSIOLOGICAL/STRESS

Tipbum B Salt

[0]#Heat [_6] Brown Rib (Rib Discoloration, Rib Blight}

@ Drought D OTHER
E Cold

POST HARVEST

@ Internal Rib Necrosis (Blackheary, Gray Rib, Gray Streak)

@ Brown Stain

12. BIOCHEMICAL OR ELECTROPHORETIC MARKERS:

13. COMMENTS:

TYPE

1} CUTTING/LEAF

2} BUTTERHEAD

31 8188

4)  COS, OR ROMAINE

5] GREAT LAKES GROUP
6] VANGUARD GRQUP

7] IMPERIAL GROUP

8) EASTERN GROUP

9] STEM
10) LATIN

1N

SUGGESTED CHECK VARIETIES

CHECK VARIETY

SALAD BOWL

DARK GREEN BOSTON
Brga

PARRIS ISLAND
GREAT LAKES 653-700
VANGUARD

Viva

ITHACA

CELTUCE

MATCHLESS

FORM Ls4701

Page & of &
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Paragon Seed, Inc.

Photocopy of Leaf Margin

Grand Slam Home Run

Photocopy of fourth leaf from 20 day old plant grown under optimum
conditons

15
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UC IPM: UC Management Guidelines for Corky Root on Lettuce
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Printer-friendiy version

How to Manage Pestis
UC Pest Management Guidelines

| More pests | More crops j About guidelines |

Lettuce
Corky Rot

Pathogen: Rhizomonas suberifaciens
(Reviewed 1/02, updated 1/02)

In this Guideline:

® Symptoms ¢ Publication
& Comments on o Glossary
the disease

o Management

SYMPTOMS

Early symptoms of corky root are yellow bands on tap and lateral roots of lettuce
seedlings. These yeflow areas gradually expand, taking on a green brown color and
developing cracks and rough areas on the surface of the raot. As disease sevetity
increases, the entire tap root may become brown, severely cracked, and
nonfunctional; the feeder root systern will also be reduced and damaged. At this point,
roots are very brittle and easily break off when examined. Corky root may cause
internal discoloration of the root. When the root is severely diseased, aboveground
symptoms consist of wilting during warm temperatures, stunting of plants, and general
poor and uneven growth. Corky root symptoms could be confused with ammonium
toxicity, which causes a brick-red discoloration of the central portion of the root and
wilting of leftuce foliage.

COMMENTS ON THE DISEASE

The corky root bacterium, Rhizomonas suberifaciens, is a soilborne pathogen that is
prevalent in most coastal lettuce growing areas but may not be present in inland
regions. Corky root affects both leaf and head lettuce varieties. Disease is typically
more severe when soil temperatures are warmer. Corky root is worse in fields where
lettuce is grown consecutively. High soil nitrate levels can increase disease severity.

MANAGEMENT

Rotate crops out of letiuce; do not grow letiuce consecutively. Avoid over fertilizing
with nitrogen fertilizers. Some corky root resistant cultivars are now available. For
corky root infected crops, growers may need to add addifional fertilizer and water in
order to bring the crop to maturity. High, well-draining beds may sometimes reduce
corky root severity.

PUBLICATION

UcC q UC IPM Pest Management Guidelines: Lettuce
sy UC ANR Publication 3450

Diseases

S. T. Koike, UC Cooperative Extension, Monterey Co.
R. M. Davis, Plant Pathology, UC Davis

Top of page

Statewide IPM Program, Agriculture and Natural Resources, University of California ‘S
All contents copyright © 2004 The Regents of the University of California. All rights reserved.
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Paragon Seced, Inc. Salinas, California

Silverado  Coastal Seeds

May 2002  Martella Ranch

Corky root rot on letiuce roots

Silverado  lower two roots  HOME RUN top two roots
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Salinas, California May 2002 Martella Ranch

i’aragon Seed, Inc.

Silverado Coastal Seeds  Corky root rot on lettuce roots

HOMIL RUN top two roots

Silverado  lower two roots
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Martelia Ranch

May 2002

Salinas, California

Paragon Seed, Inc.
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HOME RUN top two roots

lower two toots
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Paragon Seed, Inc. Salinas, California May 2002 Leonardini
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Field GRAND SLAM HOME RUN  Field X

 Field Phanting  DURANGO

May 31,2002  Buena Vista District  Salinas Valley, California
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Lettuce Downy Mildew Screening Procedures

Paragon Seed, Inc. 2005

BACKGROUND

Downy Mildew is caused by the fungus-like organism Bremia lactucae. Infection occurs
when wind, seed, or soil-borne spores (oospores or sporangia) germinate on leaves in the
presence of free moisture or relative humidity near saturation when temperatures are cool
to moderate (40 to 86 degrees F). High and low temperatures extend the latent period
and slow disease development, but extended periods of morning leaf wetness favor
infection. The pathogen survives between lettuce crops in and on lettuce seeds,
pathogenically on wild Lactuca ssp., and soil-borne oospores, but wind blown spores can
also be important in disease development, especially in the Salinas Valley and Santa
Maria Valley of California.

On mature lettuce leaves, downy mildew symptoms first appear as angular, variably sized
light green or light yellow lesions, but later become yellow or necrotic. Lesions ate often
bounded by large veins. When temperatures are moderate and humidity is high,
sporulation is evident on leaves, especially on the lower sides of leaves. Older lesions
become brown and necrotic. Severe infections can kill seedlings, but adult plants are
rarely killed. Early infections can also become systemic and cause a dark brown
discoloration of vascular tissues. Low levels of infection can downgrade the crop,
causing significant trimming losses at harvest, and promoting decay during post-harvest
storage. High levels of downy mildew can cause an entire crop to be unmarketable.

Paragon Seed, Inc. relies heavily on downy mildew resistant Lactuca sativa introductions
and information provided by the University of California at Davis. As new genetics are
released and available, genes are introgressed into Paragon Seed, Inc. germplasm, and
screens are conducted to identify susceptibility and/or resistance in new breeding lines.
In the case of Downy Mildew Resistance Screening, backcross and single seed descent |
strategies are employed in early generation breeding.

PROCEDURES

The following procedures are followed to screen lettuce breeding lines for “field” downy
mildew resistance.

Seed of breeding lines with potential downy mildew resistance genes are identified and
organized in the laboratory.

iy o |

m‘}
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Lettuce Downy Mildew Resistance Screening 2005

Standard plastic greenhouse flats of 128 cells (8 x 16) are filled with commercially
available sterilized potting soil, and pre-moistened prior to seeding.

Once the tray has been staked as per a pre-determined map, two seeds of each breeding
line are placed in each cell.

Trays are mist watered to runoff, covered, and placed in a germination chamber (20
degrees C., 8 hours light, 16 hours dark) until germination occurs.

Trays are then moved outdoors, and plants grown until the first true leaf has emerged.

Our “common” downy mildew screen utilizes a mixture of field harvested downy mildew
spores from various growing arcas and varieties. Infected leaves are collected from
commercial production fields. The leaves are returned to the lab, washed using distilled
water, and then loosely layered on moist paper towels in a sealed plastic bag. The sealed
bag is then placed overnight in the dark in a refrigerated growth chamber (10° C).
Twenty four hours later, leaves are removed from the growth chamber and the fresh
downy mildew spores are gently misted to runoff. The spores are collected, filtered and

then ready for inoculation.

The spore solution is then sprayed onto the lettuce scedlings using a Badger micro air-
brush sprayer using pressurized 1,1 diflouroethane propellant.

The trays are again placed into plastic bags and returned to the growth chamber for
twenty four hours at 10 °C.

The following day the plants are removed from the growth chamber and grown outdoors
for a period of eight to ten days.

After a minimum of cight days, the plants are watered, placed into plastic bags, and
returned to the growth chamber for twenty four hours in the dark at 10°C.

The plants are removed from the growth chamber after twenty four hours and are visually
inspected for the presence of sporangiophores. Plants that show visible sporulation are
removed and destroyed. Trays can be returned to the growth chamber for an additional

dark cycle if necessary.

Resistant plants are noted and recorded and either transplanted to the greenhouse or seed
field for seed increase or destroyed.
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RELEASE OF LETTUCE BREEDING LINES - DECEMBER 1996. e

Four groups of advanced breeding lines of lettuce are available for use by plant
scientists and breeders in public and private institutions. All lines were developed by
Richard Michelmore and Oswaldo Ochoa at University of California, Davis in
collaboration with Ed Ryder at USDA/ARS, Salinas. When this germplasm contributes to
‘a new cultivar, appropriate recognition should be given as to its origin.

These lines have been developed to provide superior disease resistance in a Salinas
horticultural type by backcrossing to either cv. Salinas or cv. Salinas 88. The pedigrees of
these lines is attached; additional details to those given below can be found in the annual
reports of California Iceberg Lettuce Research Program. These lines are close to
horticultural types suitable for use in the coastal production areas of California. However,
there is residual variation in most of these lines and further selections may be required to
fix plant type. Trails and selections should be made to determine specific areas and
seasons to which tiiese lines are bes: adapted. »

The first group of four lines has downy mildew resistance originating froma
breeding line with cv. Kordaat in its pedigree and have downy mildew resistance due to
Dm1 and Dm4 as well as Dm8 from cv. Salinas (Fig. 1). This combination of genes
currently protects against many but not all California isolates of downy mildew. These
genes have been combined with corky root resistance from Greenlakes.

The second group of 16 related lines originated from a cross with Lactuca
serriola, PIVT1309, and contain Dmi5 as well as Dm8 from Salinas (Fig. 2). Again,
these lines are resistant to many but not all California isolates of downy mildew. Dmli5
provides resistance to a different spectrum of isolates than the Dm/ plus Dm4
combination.  (Note: it is difficult to combine Dm! with Dmi5 as they are in the same
~ linkage group and therefore tend to be genetically mutually exclusive.) This resistance has
also been combined with corky root resistance from Greenlakes.

One line originated from a resistant breeding line originating from the National -
Vegetable Research Station (now Horticulture Research International), Wellesborne, UK
from an accession of Lactuca saligna that was resistant to all European downy mildew
isolates tested. We have backcrossed this resistance into the Salinas type (Fig. 3). This
resistance remains effective against ail the California isolates that we have tested, although
it will probably be overcome in time p_y.,changeg in the pathogen. This resistance is
currently designated resistance factor 32 (R32) until its genetics is more fully
characterized, at which time it will be assigned a Dm gene number.

The fourth group of four lines have resistance to anthracnose from one of two
sources (Fig. 4). The cv. Salad Bowl source provides resistance against most of the
California isolates tested that resulted from the 1982/1983 epidemic. The Lactuca saligna
source, UC83US1, provides resistance against all California isolates tested. As this
disease has not been problematic recently we have not had more current isolates to test

against.

2K
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Figure 3: Pedigree of lines carrying R32 and mo.

LJ-81632(L.saligna) x Winterhaven
(R32) l

F, x Salinas
l RELEASE:

Salinas x F,

!

2x BC to Salinas

l

®
|
®

Uc9602

Salinas 88 x
(Dm8,mo) l

Fi

!

R
. Selected for novel LDM

!

F3
Selected for .LDM and mo

Figure 4' Pedigree of lines carrying anthracnose resistance from two different sources.

| ucsausm. saligna) x Vanguard 75 - Salad Bowl x Vanguard 75
_-(Arm) T | (Anth2) I |
E Fi  x Salinas | Salinas x F,
5x BC to Salinas : 4x BC to Salinas
2 ® - 2x @
® ®
Selected for Anth Selected for Anth
RELEASES: ' RELEASES:
UC9654 Uc9s52

UC9655 ' Uc9653 'aﬂ



Figure 1: Pedigree of hnes carrymng Dmt, Dm4, Pm8. mo and cor

Green Lake x Salinas

200300214

FSL-176a x Vanguard 75

(cor) l {Dm#) (Om1.0m4 )l (mo)
. RELEASES:
Salinas x F, Sallnas x  F, Uc9612
ax BC to Salinas Salinas x F, UC9614~-1
| ‘ | UC9614-2
® - 2x BC to Salinas _
l l Uc9620
T Field seiection T UC9657
2x @corcor — x -_— UC9659
Salinas 88 x F,
(Dm8.mo) l
Fy
P

F; Selecied for LDM

!

Fy
Selected for O genes and cor

Figure 2; Pedigree of lines carrying Dm15 and cor,

PIVT-1309 x Salinas
{Dm15) l ({DmB}

Fy, x

!

Salinas x Fy

|

Salinas x BC,

|

Winterhaven -

Greenlake x Salinas
{cor) ‘ (Dm3)

Salinas x F,

|

Sallnas x BC,

|

Salines x BG

|

Salinas x BC,

Satfier - x Winterhaven Salinas x BC,
{Dm1.0m16.0m31) i l l
Salinas x F, ® Salines x BC,
5xBClo Salinas ® - x ®
.. I ' l v
® Fe x Fieki selection
@ x Fy
l RELEASES:
UC9606~1 UC9608~1 UCo6ll-1
X0 Ucg606-2 uc9608-2 UCc9611-2
' Uc9607-~1 UC9608~3 UC9615~1
® Uc9607-3 UC9608~4 UC9615-2
uc9607-4 UC9608-5
Seiecle_d.lor cor.Dm15 UC9607-2 UC9608-6
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Table 3. Virulence phenotypes of isolates of B. Iacrucae currently bemg used to select for
breedmg lines resistant to downy mildew.

. .(CATla)  (CAIb) 7 Isolate _ '
‘ __C83P24 ~C9ID36 C93D14 C970592 C98648ED C990706 980696

Cultivar  Dm/ . 14,11, 41518 15 = 416 4 (18), A* (18)
/Line  Rfacter 15,16,18 ‘ Avirulence phenotype
Lednicky - + + + + + o+
UCDM2. L+ + + + + + +n
Dandie- o+ + + ¥ T +7 +nJ
R4/TSTE .~ e o h T+ Tl - G
Valmaine +n + +n ©4n +: e P 4nc?
Sabine - - e - ok ok + IR PR T S
LSES57/15: . +n o+ s . o+ .+ 4n ;.
UCDM10 +4n S+ +n + o+ + . 4n
Capitan . ., 1] - + - + + T gt
Hilde . I +n o+ 4n B T+ i 4n

* Empire +n "+ +n S + H0 s
UCDMI14 ~: 14 "0 +n o+ o e I0 NRERTRINE | B
PIVTI309 154 ~n. . - R SR T A N
LSE18 .. (= .. -0 +n ~/{-)n , i+ +n

" LSE 12 SRED Y I -I . - - . - ’ '. - '_ ) - -
Mariska- e - R B & -
ElDorado - - (-}~ +(-) +(-) - -/(-)n
UC9602 " R O IS SEEE T © §
Colorado - - B O T Sty L & JEURTEERY C) IRURTETRRAE U SR SRy SASRY: Fps 30 l
Ninja - -/(-)n - +(-) (-) +(-M- (-)/+f-
. Discovcry - = e o B - -
Argeles () - R C I O -/(-) /() (-)/+
Amplus’ Gt L ppsen £ Ty i g ek

Cobham Greennone L ek - o IR A - R A
+= susoeptible mcnon. - res:sta.nt reactmn ‘1 = Necrosis. (-) - SOme delayed sporulauon assocxated
with necrosiss i o AR - i
* Reaction on. Amplus 1s not eonsxstent wnh Dm genes knovm to be present there may be an addmonal
gene in Ampius acmve agamst thxs :solate '

Corky Root: Crosses have been made to mtroduce corky root resistancé (cor) irito the™
- green leaf, red leaf, and butterhead types. The cor gene is being introduced into these
types from a ¢orky root resistant crisphead breeding line (UC99G301). ‘Backcrosses will
be made this year. We have identified molecular markers (see separate report) that will
allow the rapid 1dentxﬁca1:on of lines carrying cor. For the romaine type, ‘Tall Guzmqrx, a

corky root resistant culnvar is being used as a recurrent parent therefore mtroductlon of
cor from a non-romaine type is not necessary '
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Iwamoto-Moro Cojo Harvest date: June 10, 2002
' Grand Home Grand Home l Grand Home Grand Home
Siam Run Slam Run l Slam Run Slam Run
Solidity | Solidity }| Circum | Circum {| Weight | Weight [| CoreHt | Core Ht
Count 24 24 24 24 24 24 24 24
Sum 72.0 710§ 11485  1,1625|| 17,9800 16664.0]  32.25 29.75
Mean 3.00 296  47.85] 4844 74047] 69433l 134 1.24
Maximum Value 35 3.0 52.0 51.0 908.0 863.0}( 1.75 1.50
Minimum Value 25 2.0 440 45.0 454.0 545.0 1.00 1.00
Variance 0.04 004 255 3.20]] 11,841.07] 7,607.97 0.05 0.04
Std.Dev 0.21 0.20f 1.60 181 10882  s722 0.22 0.20}
Joint Variance 0.04ff = 292 = | 972497 o 0.04
Jt Deg of Freedom 4l e agf| agl| o 46.00}}
t-Test Parameter v 0.700[ =+ 1.182] e 1.926ff o 1.71
Level of Significance max 4877 == 2432 = 0803ff = 0931
Confidence Level % e 51227 e 75,680 *o 93.072l| = 90.69
I
1-5 1-5 Cm's Cm's { Grams | Grams || Inches Inches
MEASUREMENTS 3.0 3.0 48.0 50.5) 590 6o1] 1.25 1.50
FOR 3.0 3.0 47.0 51.0 681 863 1.25 1.25|
SAMPLES 3.0 3.0 50.0 49.0 863 772 1.50 1.00]f
30 3o 470 45.0) 636 545 1.25 1.00f)
Solidity measured 25 30 440 48.0] 454 726 1,00 1.25)
on a scale of 3.0 30 480 49.0]] 863 681 150 1.00}f
3.5 3.0 49.0 49.0 863 636  1.50 1.00}
3.0 3.0| 48.0 48.0 863 B8 125 1.25
3.0 3.0 48.0 50.0/] 681 st7ll 100 1.50
3.0 3.0 49.0 51.0| 817 772“ 1.50 1.25
3.0 30f 520 50.0]| 631 772 1.00 1 .25"
3.0 ol 480 8.0/l 681 726 1.25 1.50{|
3.0 3.0 48.0 46,0} 726 545 1.25 1.00]f
3.0 3.0 47.0 510} 726 772 1.00 1,501
25 30| 455 49.0 772 68f]  1.00 1.50]]
3.0 30] 480 49.0 726 636" 1.50 1 .oo“
3.0 30] 500 46.0 817 sooff 150 1.50
3.0 3o 480 48.0 908 66| 150 125
3.0 20f 470 45.0f 636 45] 150 1.00}
30 3off 480 50.0]| 772 772 150 1.50
35 3.0 49.0 49.0f| 908 681 175 1.00
3.0 30l 470 47.0| 772 g 150 125
3.0 3o 470 47.0 772 | 150 1.28]
i 3.0 3.0 46.0 47.0f| 772 726|| 1.50 1.25)|



Lecnardini-Pozzi

Harvest date: May 31, 2002

200300214

Grand Home Grand Home Grand Home Grand Home
Slam Run Slam Run Slam Run Slam Run
Solidity | Solidity || Circum | Circum || Weight | Weight || Core Ht Core Ht
Count i 24 24 24 24 24 24 24 24)
um 74.0 775 11040] 1,0055] 173450] 1702800 3450 39.25
Mean 3.08 3.23§ 4600 4568 72271] 70950 144 1.64);
Maximum Value . 4.0 4.9} 49.0 asoff  9530{ seaqg 200 2.00
Minimum Value 3.0 3.0 42,0 410 4540 54500  1.00 1.00)
Variance 0.06 0.17 446 3.71[| 17.908.22 10,178.52 0.10 0.07)
Std.Dev 024 042 211 1930 133.82]  100.89 0.32 0.27)
Joint Variance R o2l e 408 = | 1404337 ~r 0.09
it Deg of Freedom - agff e agf| o 4g) o 46.00}}
t-Test Parameter e 1.485] oo 0.607) 0.388f 2.32
Level of Significance w 1443]] wee 54BB| o 7012|| == 0250}
Confidence Level % e 86.566] 45.336f - 29.880F e 97.50]|
1-5 1-5 Cm's Cm's Grams Grams Inches Inches "
MEASUREMENTS 3.0 4.0] 48.5 46.0Jf 863 863} 75 1.75]}
FOR 3.0 30 460 48.0| 681 817| 1.25 1.7
SAMPLES 3.0 40 480 46.0][ 772 817| 1.50 1.78)}
3.0 sof 470 48.0f 681 726} 1.00 1.50
Solidity measured 30 3.0 440 45.0)} 772 7281 1.50 1.75
on a scale of 3.0 3.0 i 45.0 48.0 817 817 1.50 1.50
1t05 3.0 30 460 48.0( 726 636 1.50 1,50]
3.0 a0 480 46.0 863 726 1.00 2.000
3.0 30 430 45.0] 636 545 125 1.00f
4.0 30| 450 4.9 863 636 1.75 1.75)
3.0 3.0 420 4.0 545 651 1.25 1.75(}
3.0 300 450 410 | 726 636 1,50 2.00}}
3.0 aoff 470 415 817| 7 681 2.00 1.75"
3.0 30f 430 44.0 454 545 1.25 1.00
35 35 475 44.0) 953 772 1.75 178
3.0 49 4900 44.01 636 se3f 125 2.00
3.0 300 480 45.0 681 545 1.25 1.50
3.0 30 460 47.0 545 636  1.25 1.50
3.0 3.0] 450 44.of 908 681 2.00 1.50
35 3.0 45.0 440 772 726 175 1.50
3.0 40 490 44.0] 636 726 1.25 2.00|
3.0 300 480 48.0 863 863 2.00 1 .75]'
3.0 3o  4s0 430 636 ?72]* 1.00 1.50]
3.0 0] 420 45.glf 499 590] 1.00 1.50]|

Page 1
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Leonardini-Pozzi Harvest date: May 31, 2002
Silverado | Home [ Silverade| Home ” Silverado| Home || Silverado Home
Run Run " Run Run
j|_Solidity | Solidity | Circum | Circum }i Weight | Weight || Core Ht | Core Ht

Count 24 24 24 24)| 24 24 24 24
um 76.0 775] 1,0830] 10055l 16,880.0( 170280 3200 39.25|}
Mean 3.17 323  45.13]  4565) 70371] 70050 133 1.64
Maximum Value 40 4.0 48.0 48.0 9990  se30f 175 2.00}
Minimum Vatue 2.0 30 41.0 410 4540 s450] 100 1.00}|

ariance 0.28 0.17 266 3.71|| 24,726 48] 10,178.52 0.06 0.07

Std.Dev 0.52 0.42 1,63 193  157.25]  100.89 0.24 0.27

oint Variance rren 027 s 348) = | 1745250 o+ 0.06
Lt Deg of Freedom ol 46jF ag)] e 46" bk 46 .00]
-Test Parameter R 0457) k) 0452 413
Level of Significance Hawnn 648f{ oo e 8800ff == .0002{|
Confidence Level % s 35.020[f *+~ 68.291[| 12.004]] o 99.98])
| |
1-5 1-5 Cm's (:n'll‘s l Grams Grams Jl inches inches “
MEASUREMENTS 3.0 4.9 48.0 46.0 772 863 1.50 1.75]8
'FOR 4.0 3off 460 48.0 I 908 817 1.50 1.75)|
SAMPLES 3.0 40) 460 46.0)] 772 817 1.50 1.78)|

20 3.0 41.0 48.0f 454 726 1.00 1.50}

Solidity measured 3.0 3.0 43.0 45.0 545 728] 1.00 1.75
on a scale of 4.0 301 - 460 43.0 817 817 1.50 1.50|
3.0 30f 450 48.0] 545 63gll  1.00 1.50]f
4.0 aoff 485 46.0 908 726 175 2.00{|
3.0 300 440 45.9f] 726 545 125 1.00}|
3.0 3.0 45.0 46.0)| 545 636 1.50 1.75)|
35 3.9 43.0 43.0 726 681 1.50 1.75)}
3.0 3.0| 44.0 410 545 636| 1.25 2.00f;
3.0 30 450 47.5 726 661 1.50 1 .75"

3.0 30 430 440 545 545 125 1.00

2.0 35 460 440 454 772 1.00 1.75

3.0 aoff 435 44.0] 590 seafl 100 2.00}
4.0 300 460 46.0][ 772 sasf 175 1.50](

3.0 3.0 47.0 47.0]| 726 636)]  1.25 1.50}

3.0 3.0 46.0 44.0f] 863 681 1.25 1.50

35 3.0 46.0 44.0) 908 726 1.50 1.50

35 40 470 44.0f 999 726 150 2.00

3.0 39 460 48.0 681 863 125 1.75
3.0 3ol 440 43.01 545 772 1.00 1.50
35 30 460 45,0 817 590]| 1.50 1.50]|

3t
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Rava Ranches-Gallagher Harvest date: May 16, 2002
Home | Hallmark| Home | Hallmark|f Home | Hallmark{ Home Hallmark
Run w Run W Run w Run W
f Solidity | Solidity || Circum | Circum || Weight | Weight || Core Ht | Core Ht
Count 24 24 24 24 24 24 24 24
um 78.0 7251 1,1820]. 11740 21,203.0{ 197940 37.18 33.00
Mean 3.25 302 4925 4892 88346) 82475 1.55 1.38)
Maximum Value 40 4o 540 520 12260 10440 200 2.00]]
Minimum Value 25 25 410 440 5450/ 59000 o018 1.00
ariance 5.20 0.08| 7.22 454 14,514.26| 1983289 - 0.47 o1
Std.Dev 0.44 028 269 243 12048]  140.83 0.41 0.33;
oint Variance . 0.14)] e 588 = 1717358 e 0.14
t Deg of Freedom o 46" ek 46" il 48)f e 46.00]
t-Test Parameter e 2155 e 0.476)] 1.562 1,63
Level of Significance K 0364]] == B361f| e A275( == 1109}
Confidence Level % e 86.361) 36.390] o 87.248] 88.91
. I - o
1-5 1-5 Cm's Cm's Grams Grams I Inches Inches
MEASUREMENTS | 3.0 30| 46.0 49.0) 863 o]  1.50 1.50
FOR 35 30 500 51.0( 1,044 gogfl 150 1.50]
SAMPLES 3.0 30 460 49.0 817 308 1.50 1.50]}
4.0 3ol 510 50.0] 908 863 2.00 1.50)
Solidity measured 3.0 0 s10 465 908 681 2.00 1.00f
on a scale of 30 39 51.0 490 - 817 772 1.75 1.25))
1105 3.0 3.0 47.0 44.0 772 63| . 1.25 1.00
3.0 30 495 52.0jf 508 817 2.00 1.25
3.0 30 510 47.0 863 726ff 150 1.00|
3.0 28 400 47.0 863 BO0fl 150 1.00
35 asfl 495 52,01 908 908 1.50 1.00
3.0 30 500 48.0| 817 636 1.75 150
3.0 3.0 49.0 49.0] 953 o08f 175 2.00
35 3.0 50.0 49.0f] 908 817 1.75 1.00}
3.0 40f 520 51.0ff 817] 1,04 1.00 2,00
4.9 30l 540 400ff 1,206 817 2.00 1.50]]
3.0 30 460 49.0]) 817 908] 1.50 1.00
3.0 2 EX 51.5 908 e53fl 0.8 1.50]|
4.0 30 500 50.0 999 sog 175 1.50]
30 28l 470 47.0 817 sooff 150 1.00])
3.0 0ff s00 52.0] 863 os3f 150 1.50]|
25 3.0 41.0 49.0] 545 o9l  1.00 1.50]|
40 3.0 51.0 45.0 999 590 2.00 1.50]!
B 4.0 30f 490 48.0 863 863 1.50 2.00f
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Akita Ranch-Gonzales Harvest date: May 22, 2002
" Home Cannery I Home | Cannery " Home | Cannery | Home Cannery
Run Row I Run Row " Run Row Run Row
Solidity | Solidity || Circum | Circum " Weight | Weight || CoreHt | Core Ht

Count 24 24 24 24 24 24 24 24
um 715 7050 11205  1,123.0 16,887.0] 17.1150] 3150 30.45|
Mean 2.98 29411 4669 4679 70363 71343l 131 1.27|
Maximum Value 35 3.0 52.0 a9.0] o530 7ol 200 1.50);
Minimum Value 2.0 200 420 420  4540] 4900 1.00 1.00
Variance 0.05 0.05 5.21 3.89) 11,828.16] 8,508.90]f 0.08 0.05
Std.Dev 0.23 0.22 2.28 197] 10876] 9224 0.29 0.22
oint Variance e 0.05] *= 455l = 1016853 0.07
t Deg of Freedom 46)] e 4gf e agl] o 46.00])
t-Test Parameter e 063z e 0.tegf * 0.326] 0.59]]
Level of Significance wwa 5302 8epd|| oo T4B6|[ == 5574)|
Confidence Level % e 13_.357" 25.436{ e 44.26])
[

1-5 1-5 Cm's Cm's Grams Grams Inches Inches "

MEASUREMENTS 3.0 3.0 49.0 47.5 590 817 1.25 1.50)t
FOR 3.0 30| 450 46.0|| 590 590 1,00 1.50]
SAMPLES 3.0 30 - 490 43.5) 726 681 1.25 1.50
Y Y 46.5)] 681 772 1.75 1.00]

Solidity measured " 2.0 30l 440 48.0 454 772 1.00 1.50
onascaleof | 3.0 3.0 49.0 475 681 817 1.50 1.00}|

M 35 30f 480 48.0| 953 726| 1.75 1.25}

3.0 30 480 44.5| 772 681 1,50 1.50]f

3.0 aoff 440 465 636 545 1.50 1.20]|

3.0 3.0l 46.0 49.0§f 726 817 1.25 1.25

3.0 3.0 455 48.0 681 772 1.00 1.50

3.0 aof 470 48,0 681 681 1.25 1.25

3.0 300 480 43.0}f 726 636 1.50 1.50]]

30 30 480 49.0 863 72 2.00 1.50]

3.0 3of 520 48.0f 726 63l 150 1.00{|

.30 30f 460 48.0]f 726 mff 150 1.25||

3.0 30f 420 48.0)f 590 726l 1.0 1.00}
3.0 3.0 44.0 49.0 545 817 1.00 1.50]|

3.0 3oi 470 42,0 817 499 1.25 1.00

3.0 3.00 48.0 46.0) 681 681 1.00 1.00

3.0 30f 440 49.0| 772 772 1.00 1.50}

3.0 200 500 46.0lf 863 s00f  1.50 1.00)

3.0 25 46.0 45.0lf 6831 817 125 1.25
3.0 3.0 47.0 47.0 726 726 1.00 1.00]|
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||Bassetti-Greenfield Harvest date: May 186, 2002
" " Silverado | Home " Silverado| Home | Silverado! Home || Silverado Home
Run Run Run Run
[ Solidity | Solidity "' Circum | Circum || Weight | Weight | Core Ht | Core Ht
Count 24 24 24 24 24 24 24 24
Sum 73.0 815l 11165 10715 167560 163440 2925 28.25
Mean 3.04 340l 4652] 4465 69817  681.00 1.22 1.18
Maximum Value 3.5 aof 510 480 8630 9080 1.75 1 .75"
Minimum Value 20 3.0 41.0 410l  4990] 4990f  1.00 1.00}f
Variance 0.09 0.22 7.90 4.60] 14,322.84] 11,665.91 0.06 0.06
Std.Dev 0.29 0.47 2.81 214 11968  108.01 0.25 0.24
Joint Variance jf e 0.15] e 625 = | 12,90438)] 0.06
Ut Deg of Freedom || ™ 48] e aglf o agl] e 46.00]|
tTest Parameter ||+ EREL B 2508 0.522f e 0.59]
[iLevet of Significance " xrees 0028f] === 0126)] e 6044 === 5560
Gonfidence Level % xeax 9a.719) 98.745[ 39.560 a4.40f]
| I
1-5 1-5 Cm's cm's Grams Grams Inches Inches II
MEASUREMENT?-I 3.0 39 I‘ 49.0 43.0 681 636 1.25 1.00]|
FOR f 3.0 3.0 47.0 43.0 726 636  1.00 1.00}
SAMPLES i 3.0 3.0 44.0 43.0 636 636]| 1.25 1.00])
| 3.0 300 445 41.0] 681 499)f 1.00 1.00}|
Solidity measured 35 40 470 46.5|| 817 817 1.00 1,50
on a scale of 3.0 30| 500 46.0)| 863 500 1.50 1.00
1t0 5 35 35l 500 46.0}} 863 726 175 1.00
3.0 3o 460 46.0 636 500  1.00 1.00
3.0 40 440 465 545 7724 1.00 1.25
3.0 4.0 48.0 46.0]f 817 772 1.25 1.25(
35 3.5 445 45.0 681 728l 150 1.00]
3.0 40| 430 47.0] 545 772 1.50 1.00{
3.5 4o 485 48.0 863 908 1.75 150
3.0 aof 400 475 863 772 150 1.50]
20 3gf 480 aa9] 99 681 1.00 1.2}
3.0 3.0 43.0 41.0)f 545 499 1.00 1.00
3.0 40 455 47.0 626 772 1.25 1.50
30 3.0 45.0 44.0 636 681 1.00 1.00
3.0 3.0 51.0 450 772 590]f 1.00 1.25{
3.0 40 400 2.0 772 636 125 1.00]f
30 30 420 10| 63 ag9l  1.00 1,00}
3.0 3ol 410 44.0]| 499 61| 1.00 1.75
3.0 sofl 490 46.0) 772 g7l 125 1.50
I 3.0 3.5 485 43.0] 772 636]] 125 1.00f!
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Bassetti-Greenfield Harvest date: May 16, 2002
" Sharp Home Sharp Home Sharp Home Sharp Home
" shooter Run shooter Run shooter Run shooter Run
" Solidity | Solidity I Circum | Circum || Weight | Weight || Core Ht | Core Ht
Count 24 24 24 24 24 24 24 24
Sum 77.0 815 11760 10718 176130 163440 3350 28.25
Mean 3.21 340ff  40.00] 44650 732.88] 681.00 1.40 1.18
Maximum Value 40 40 530 48.0|  9530[  908.0 2.25 1.75]
Minimum Vaiue 20 3.0 45.0 410 5450 4000 100 1.00]f
ariance 0.24 0.22 6.43 460 13,561.77, 11,665.91] 0.14 0.08||
Std.Dev 0.49 0.47 254 244 11645 10801 037 0.24))
cint Variance e . ozl e 552 = | 1261384 = 0.1}
tDeg of Freedom || 4gff e . agff | 46.00)
t-Test Parameter || 1363 6.422ff 1631f] 2.44
Levelof Significance || *** A796|[ = 0000]f == 1pg7|| e 0184
Confidence Level % il 82044l == | 100000 = 89.025] 98.16
, . |
1-5 1-5 Cm's Cm's '» Grams Grams Inches inches
MEASUREMENTS 3.0 3.0 51.0 43.0 726| 636) 1.00 1.00]
FOR 3.0 3.0 50.0 43.0 772 636{] 1.75 1.00]
SAMPLES 40 3.0 52.0 43.0 908 636/ 2.00 1.00]1
3.0 30| 520 41.0)f 681 499  1.00 1.00||
Solidity measured 3.0 aof 470 46.5 726 817 1.00 1.50]!
on a scale of 20 30 490 45.0 545 590 1.00 1.00]f
1to5 4.0 35 52.0 46.0) 863 728 225 1,00
i 3.0 aof 510 46.0 726 590 1.00 1.00
35 40f 530 465 953 772 1.25 1.25
30] 40 470 46.0)] se0| - 772l 1.0 1.25
3.0 35 490 45.0|f 726 726ff 150 1.00)
3.0 40f 460 47.0] 726 7l 150 1.00]|
3.0 40 460 48.0)] 681 908 1.50 1.50]|
3.0 4.0 46.0 47 5] 590 772 1.00 1.50]]
30,  30f 490 44.0f 772 681 1.50 1.25)
3.0 30 460 41 .o“ 590 499 125 1.00}|
4.0 a0 520 47.0 908 772 175 1.50]
3.0 300 460 44.0 545 681 1.00 1.00{
3.0 g 480 45.0 681 500 150 1.28];
300 4o 520 42.0 681 636 1.00 1.00{)
35 ol 470 41.0| 817 499 2.0 1.00;
3.0 3.0} 51.0 44.0] 772 e8| 1.50 1.78)|
40 3.0 49.0 46.0]] 908 817l 150 1.50]|
4.0 35 450 43,0 726 636]] 1.25 1.00]
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REPRODUCE LOCALLY, Include form number and edition date on all reproductions.

FORM APPROVED - OMB NO. 0581-0055

T ———— e T —
U.5. DEPARTMENT OF AGRICULTURE
AGRICULTURAL MARKETING SERVICE

EXHIBITE

The following slalemanis are made in accordance with the Privacy Act of
1974 (5 U.8.C. 552a) and the Paperwork Reduction Acl (PRA) of 1995.

Application is required in order to determine if a plant variety pratection
certificate is lo be issued (7 U.S.C. 2421}, Information is held confidential

STATEMENT OF THE BASIS OF OWNERSHIP untit cartificate is issued (7 U.S.C. 24286).

1. NAME CF APPLICANT(S}

Paragon Seed, Inc.

2. TEMPORARY DESIGNATION 3. VARIETY NAME
OR EXPERIMENTAL NUMBER

Exp. 1511 Home Run

4. ADDRESS (stree! and No., or R.F.D. No., City, State, and ZIP, and Country)

507 Abbott Street

Salinas, California

5. TELEPHONE finclude area code) 6. FAX (inciude area codé)

831-753-2100 -831-753—1470

P.O. Box 1906 93902 |7 PVPONUMBER 200%002 132

8. Does the applicant own all rights to the variety? Mark an "X~ in appropriate block. If no, please explain, Xl YES |] NO
[ .

if no, give name of country

9. is the applicant (im_ﬂividual or company) a U.S. natienal or U.S, based company? |‘k| YES [I NO

10. Is the applicant the original owner? . - .lfno. lease answer one of the following:
[X] YES (] NO #no.p one

a. If original rights to variety were owned by individual(s), is (are) the original owner(s} a U.S, national(s)?

I_] YES L] NO tf no, give name of country
b. (Foriginal rights to variety were owned by a company(ies), is(are) the original owner(s) a U.S. based company?
I_' YES _ I‘J NO If no, give name of country

11. Additional explanation on ownership (if needed, use reverse for exira space}.

PLEASE NOTE:

1. If the rights 10 the variely are owned by the original breeder, that

Plamt variety protection can be afforded only 1o owners (not licensees) who meet one of the following erileria:

person must be a U.S. national, national of 8 UPOV member country, or national of a country
which affords similar protection to nationals of the U.S. for the same genus and species,

2. Ifthe rights to the variety are owned by the company which employed the original bn;-.cdcr(s). the company must be U.S, based, owned by nationals of a UPOV
member country, or owned by nationals of 8 country which affords similar protection 1¢ nationals of the U.S. for the same genus and specics.

3. 1f the upplicant is an owner who is not the original owner, both the original owner and the applicant must meel one of the above criteria.

The original breeder/owner may be the individual or company who directed final breeding. See Section 4[(a)(2) of the Plant Variety Protection Act for definition.

According to Lha Paperwork Reduction Act of 1995, no parsons are re
lhis informalion collaction is 0581-0055, Tha time required lo com

quired lo respond lo a colleclion of information unless il displays @ valid OMB controf number. Tha valid OM&? centrol numbar for
pete this informalion colleclion is eslimaled to averags 10 minutes per respoase, including tha time for reviewing instructions,

searching exisling data sources, gathering and maintaining the dala needed, and complaling and revigwing the collaction of information.

The U.S. Depariment of Agricuitura {USDA) peohibits diseriminalion in ils
(Nol all prohibiled bases appiy 1o all prog
USDA’s TARGET Center at 202-720-2600 (vaice and TDD}.

To fila & complainl, write the Secrelary of Apriculiwre, U.S. Depariment of Agriculiure,
-employment opportunity employer. .

rams). Persons wilh disabililias who require allernative means for communication of pregram informa

programs on the basis of race, color, nalional origin, sex, raligion, age, disabilily, political baliefs, and marital or familial slalus.

iion (braille, large print, audiolape, elc.) shouid contacl

Washington, D.C. 20280, or call 1-800-245-6340 {vaice} or {202) 720-1127 (TDD). USDA is an equat

STO470-E (07-87) (Destroy previous editions).
E%eclronjc version designed using WordPerfact InForms by USDA-AMS-IMB.
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